Objective. To compare the clinical consultations provided by American and Kenyan pharmacy students in an acute care setting in a developing country. Methods. The documented pharmacy consultation recommendations made by American and Kenyan pharmacy students during patient care rounds on an advanced pharmacy practice experience at a referral hospital in Kenya were reviewed and classified according to type of intervention and therapeutic area.
INTRODUCTION
Despite advancements in clinical pharmacy services in the United States and other developed nations, 1 profound disparities exist in developing nations in both the supply of pharmacists and the implementation of clinical pharmacy services. [2] [3] [4] [5] Because of limited resources, colleges and schools of pharmacy in developing nations may face even greater challenges to meet basic workforce demands. The current shortage of pharmacists may detract from training pharmacists in clinical pharmacy provided by academic institutions. 6 As a result, by comparison to pharmacy education in developed nations, there may be relatively fewer learning opportunities in clinical pharmacy in developing nations and the relative need is greater.
In addition to gaining exposure to clinical pharmacy, pharmacy students participating in advanced pharmacy practice experiences (APPEs) may contribute positively to direct patient care. Students may reduce medication costs by assisting with the conversion of medications from an intravenous to oral route of administration, provision of pharmacotherapy and drug information consultations during patient care rounds, provision of medication education and adherence counseling, and prevention of adverse drug events. [7] [8] [9] [10] Although the role of students assisting in the provision of clinical pharmacy services has been explored in the United States and other developed nations, little is known about the potential role of pharmacy students in resource-constrained patient care settings.
Since 2004, Purdue University College of Pharmacy (PUCOP) has offered the Purdue Pharmacy Kenya program in conjunction with the Academic Model Providing Access to Healthcare. 11 The Purdue Pharmacy Kenya program includes 2 credit hours of didactic coursework to prepare students for an 8-week advanced international medicine APPE in Eldoret, Kenya, during the fourth year of the doctor of pharmacy (PharmD) program. 12 The required international elective addresses cultural and travel preparation and management of tropical diseases through didactic lectures and small-group discussions. The experiential learning site is in western Kenya at Moi Teaching and Referral Hospital (MTRH).
At MTRH, American pharmacy students are paired with pharmacy students from the University of Nairobi School of Pharmacy (UNSOP) to create a bilateral exchange where students partner to deliver patient care. Students from the UNSOP enrolled in the bachelor of pharmacy curriculum participate in 12 months of clerkships after completing 4 years of didactic education. Didactic coursework at UNSOP includes a similar emphasis on pharmacology, pharmaceutics, anatomy, and physiology to the PharmD curricula offered by Accreditation Council for Pharmacy Education (ACPE)-accredited institutions, but lacks coursework in pharmacotherapeutics. 13 Clerkships at UNSOP are typically 8 weeks in duration and UNSOP students may be placed at MTRH for multiple practice experiences.
MRTH is the second-largest public referral center in Kenya with over 600 inpatient beds. Each of the 4 public adult medicine wards may have 30 to 50 patients, with 2 or more patients occupying each bed. The limitations in healthcare worker resources in this setting are consistent with the staff-to-patient ratios seen in public sub-Saharan African health care institutions.
14 Within the medicine wards, tropical diseases, human immunodeficiency virus (HIV), and tuberculosis are commonly encountered alongside many of the diseases seen in resource-rich settings such as hyperglycemic crisis, hypertensive emergency, and psychiatric illness. 15 The MTRH Department of Pharmacy typically hosts 25-40 American students and 8-10 Kenyan students throughout the year. American and Kenyan pharmacy students attend daily interdisciplinary patient care rounds in the adult internal medicine hospital. The 4 patient care teams each include 1 Kenyan and 1 American student supervised during patient care rounds by 2 full-time clinical pharmacists from MTRH.
Colleges and schools of pharmacy are increasing international clerkships opportunities for their students. 16, 17 Most reports have focused on how students and faculty members perceive these learning experiences and have not described the impact of the pharmacy services provided. The Purdue Pharmacy Kenya model may enable American pharmacy students to overcome language and cultural barriers that exist in an international learning experience. On the other hand, local pharmacy students training in developing nations that do not have these barriers may have less exposure to clinical pharmacy. This study was conducted to characterize and compare clinical pharmacy consultations provided by American and Kenyan pharmacy students during an acute care pharmacy practice experience in a resource-constrained setting.
METHODS
Purdue pharmacy students on this APPE were required to document consultations provided using Clini-Doc (Gold Standard; Tampa, FL), an Internet-based clinical documentation system that institutions use to quantify cost savings associated with specific types of interventions. A similar requirement was not made of Kenyan pharmacy students. Beginning in August 2008, for quality assurance and improvement purposes, MTRH preceptors required all students to document accepted consultations using a tool modeled after Clini-Doc. Documented information included the provision of medical information, drug therapy review, and proper dosing and administration (Tables  1 and 2 ). All documentation was completed on the same day as the consult. Students also noted specific drug classes included in consultations and the estimated amount of time spent on consultations. MTRH and American clinical pharmacists supervised students on rounds and reviewed the students' documented consultations with them.
This study was a retrospective, pilot study of documented consultations provided by all pharmacy students at MTRH from August 2008 to October 2008, which included two 8-week APPEs. The primary objective was to describe and compare consultations provided by both American and Kenyan pharmacy students to identify differences between American and Kenyan student activities and further advocate for expansion of clinical pharmacy services. No patient identifiers were collected on documentation forms. The Institutional Review and Ethics Committee at MTRH and the Indiana University Purdue University Indianapolis Institutional Review Board approved this study.
Descriptive statistics were used to evaluate commonly accepted consultations for type of consultation and pharmacotherapy area of consultation. Additionally, mean and median values were used to describe consultations provided by each student. The number, type, and pharmacotherapy area of commonly provided consultations were measured for Kenyan and American students. The intervention data were adjusted to 100 days of participation in patient care rounds. Parametric data were compared using the t test and nonparametric data were compared using the Wilcoxon rank-sum test.
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RESULTS
During the study period, 6 American students each completed one 8-week practice experience and 4 Kenyan students each completed two 8-week practice experiences. American students documented 1,604 consultations over an average of 23 days of patient care and Kenyan students documented 4,876 consultations over an average of 73 days of patient care. When calculated as number of interventions per 100 student-days based on 134 studentdays for American students and 292 student-days for Kenyan students, American students documented 1197 consultations compared with 1671 consultations provided by Kenyan students. On average, students provided 15.2 consultations per day. American students documented 12 consultations per day compared with 16.7 consultations per day documented by Kenyan students ( p , 0.001). The most common areas of consultation were medication reconciliation, chart review, medication acquisition, and drug information for physicians (Table 1) . Kenyan students provided more consultations in the areas of drug information for families, patients, and nurses, medication acquisition from the pharmacy, and in clarification of medication orders ( p , 0.05). American students provided more consultations in the area of diagnostic laboratory tests ( p , 0.001).
Among all consultations provided, students documented the therapeutic category for 645 (10.0%) consultations. The top 3 areas for consultations were HIV, cardiovascular symptoms/disease, and antibiotics, which combined to account for nearly half of all the consultations documented (Table 2) . Kenyan students documented greater proportions of the consultations conducted on antibiotics, HIV, parasites/malaria, neurology, and vitamins ( p , 0.05).
Each student documented an average of 32.7 minutes/ day of consultations, and the average for American students was less than that for Kenyan students (26.3 minutes vs. 35.6 minutes, respectively; p 5 0.022). However, the amount of time students spent providing each consultation 
DISCUSSION
Reports describing pharmacy practice models and demonstrating the value of clinical pharmacy services in developing nations are scarce. 2, 3 Under the supervision of onsite clinical pharmacists, an international group of pharmacy students successfully collaborated to provide approximately 15 consultations per day for about 30 minutes per day. Nearly half of consultations provided were in the area of medical administration record reconciliation and consultations were most commonly in the areas of HIV, cardiovascular diseases, and antibiotics. The value to developed nations of clinical pharmacy services in these therapeutic areas has been well documented. [18] [19] [20] The value of clinical pharmacists in the care of hospitalized patients with HIV reduces medication errors and medication costs. [21] [22] [23] In Kenya, nearly 7% of adults are infected with HIV and it continues to be one of the main causes for hospitalization in this setting. 15 Although data regarding the impact of clinical pharmacy services provided was not collected, a previous study in a different practice setting reported that students may reduce adverse drug events and medication costs. 24 Pharmacy students at MTRH provided medication administration record (MAR) reconciliation routinely during patient care rounds to assist physicians and nurses in maintaining accurate medication lists for patients in a system that used paperbased medical records and prescriber orders. Additionally, students often clarified medication orders, facilitated drug distribution, and assisted with drug dosing. Where disparities in the supply of health care professionals exist, pharmacy students and pharmacists may have an even greater role in ensuring medication safety.
The collaborative model between American and Kenyan pharmacy students is unique and the comparison of consultations provided by each group is novel. Kenyan students generally documented more consultations and also seemed to be less limited by cultural and language barriers than did their American counterparts. The finding of more consultations provided by Kenyan students may have been due to Kenyan students' confidence and familiarity with the patient care teams because they each had completed 2 consecutive 8-week practice experiences at MTRH compared to the 1 practice experience completed by American students. Kenyan students provided more drug information consultations to Kenyan patients, family members, and nurses than did American students, in part because these individuals were less likely to speak English. Most of the medical residents and students spoke English and no difference was found between the amount of drug information provided to physicians by American and Kenyan pharmacy students. American students receive instruction in Kiswahili during the required elective course and attend Kiswahili classes while in Kenya but do not typically achieve conversational skills that would allow them to communicate easily with native speakers. This is an inherent limitation in any international learning experience where the languages spoken differ between the host and visiting students. Additionally, American 25 Patient monitoring may be more heavily emphasized in the PharmD curriculum in the United States, which emphasizes pharmacotherapeutics more than the BPharm program in Kenya, where laboratory testing resources may be limited. Educational and socioeconomic differences also may have contributed to differences in therapeutic areas of consultations. Cardiovascular diseases are more prevalent in developed nations and American students provided more consultations in this area compared with HIV and antibiotic consultations, which are more common in developing nations. American students participate in small-group learning activities and direct instruction about the pharmacotherapy of tropical diseases, both in the required elective course and in the international APPE in Kenya. By comparison, the UNSOP bachelor of pharmacy curriculum may focus more on the management of tropical diseases on a local level. In this setting, given the differences noted, partnered multinational pharmacy students may complement each other to provide improved clinical pharmacy services. Further investigation is necessary to better understand the qualitative and quantitative differences described in this investigation.
This study was limited by the small sample size and short timeframe of student enrollment. Although students received education about intervention documentation and classification, there was no assessment of baseline understanding of different intervention types, therapeutic areas, or time spent providing consultations to ensure consistency before conducting this study. Adherence to the documentation tool could have been variable and differences in practice experience length among the Kenyan and American students may have contributed to differences between the student groups. Additionally, there was no assessment of recommendations that were not accepted. Despite noted limitations, the differences found between consultations provided by American and Kenyan students are interesting and may reflect curricular differences that should be further explored. Although this study did not directly measure student learning, students who have participated in this international clerkship provided generally positive qualitative assessments of their learning experiences. 26 
CONCLUSIONS
A retrospective pilot study of clinical pharmacy consultations provided by a small sample of American and Kenyan pharmacy students in a resource-constrained, acute-care practice setting suggests an important role for pharmacy students in the reconciliation of prescriber orders with medication administration records and in providing drug information. Differences between Kenyan and American students' provision of drug information to nurses, patients, and patient's families, and in laboratory test monitoring were identified. Kenyan students documented more interventions for patients with HIV and infectious diseases and American students documented more interventions for patients with cardiovascular diseases.
